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GEOLOGY AND PALEONTOLOGY. 

The Cambrian Rocks of Pennsylvania from the Susque- 
hanna to the Delaware. — Mr. C. D. Walcott has published hi& 
notes on the basal quartzites and limestones of the lower Paleozoic 
rocks that extend across Pennsylvania, from the Susquehanna river to 
the Delaware river, and across New Jersey to Orange County, New 
York, on the north, and into Chester County, Pennsylvania, on the 
east. The paper is concluded with the following brief summary of the 
results of the author's observations : 

" The discovery of the Olenellus or Lower Cambrian fauna in the 
Reading sandstone practically completes the correlation of the South 
mountain, Chickis and Reading quartzites of Pennsylvania, and estab- 
lishes the correctness of the early correlations of McClure, Eaton, 
Emmons and Rogers. They all considered the basal quartzite as the 
same formation fromVermont to Tennessee; and the discoveries of recent 
years have proven that the basal sandstone of Alabama, Tennessee 
and Virginia (Chilowee quartzite) ; Maryland, Pennsylvania and New 
Jersey (the Reading quartzite) ; New York and Vermont (Bennington 
quartzite) ; were all deposited in Lower Canbrian time, and that they 
contain the characteristic Olenellus fauna throughout their geographic 
distribution. The superjacent limestones <arry the Olenellus fauna in 
their lower portions, in northern and soutiern Vermont, eastern New 
York, New Jersey and Pennsylvania, '-'o the south of Pennsylvania 
the lower portions of the limestones appear to be represented by shales, 
and the upper and middle Cambrian aunas are found in the lower 
half of the Knox dolomite series of Tnnessee, and they will probably 
be discovered in the same series in 'Mrginia and Maryland, when a 
thorough search is made for them, ^'be same may be predicted, but 
with less assurance, for the northern )elt of limestone crossing Pennsyl- 
vania and into New Jersey, as the imestones between the Olenellus 
zone and the Trenton zone represetf the intervals of the middle and 
upper Cambrian and lower Ordoviian, or the Calciferous and Chazy 
zones, of the New York section. The working out of the details of 
this section in southeastern Pejiisylvania is an interesting problem, 
left for solution to some geolog^t who has the necessary paleontologic 
training and who will not be encouraged by the prospect of a good deal 1 
of hard work before the desiyd result can be obtained." 
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" The problem of where to draw the line in this series of limestones, 
on a geologic map, between the Cambrian and the Ordovician, is one 
that will seriously embarrass the geologist, but I anticipate that either 
lithologic or paleontologic characters will be discovered by which the 
two groups can be differentiated. If not, the limestones must be col- 
ored as one lithologic unit or formation and the approximate line of 
demarkation between the Cambrian and Ordovician indicated in the 
columnar section accompanying the legend of the map." 

Geology of Bathurst, New South Wales. — Bathurst is the 
centre of a region of considerable geological importance, and geologists 
are indebted to Mr. W. J. C. Ross for a detailed account of the forma- 
tions of that district. The Bathurst Plains is a tract of undulating 
country surrounded by hills. The Plains form an extensive granite 
area estimated at 450 square miles, while the hills are of metamorphic 
rock, probably all Silurian. To the east of Bathurst they are backed 
by an escarpment of Devonian quartzites and sandstones. A few of 
the western hills are capped by basalt resting on Gravels, indicating 
volcanic eruptions in the district. 

In discussing the age of the Granite, the author states that it is newer 
than the Silurian, but its relative age with respect to the Devonian is 
uncertain. He is inclined to think that there have been two intrusions, 
one subsequent to the Silurian and prior to the Devonian ; and the 
second disturbed the Devonian strata, converting the sandstones into 
quartzites. A series of veins which traverses the central mass of gran- 
ite is probably connected with the second intrusion. (Quart. Journ. 
Geol.Soc, Vol. L, 1894.) 

Fossil Tipulidae. — In a paper on Tertiary Tipulidae recently 
published by Samuel H. Scudder, the author describes twenty-nine new 
species of 10 genera of Limnobinse and twenty-two new species of 5 
genera of Tipulidae from Florissant, Colorado, only. From facts now 
known Mr. Scudder concludes that three principal insect localities in 
western Colorado and Wyoming are deposits in a single body of water, 
the ancient Gosiute Lake. To the fauna of these deposits he applies 
the term Gosiute Fauna, in distinction from the Florissant or Lacustrine 
Fauna in central Colorado. No single species of the Lacustrine fauna 
occurs in the Gosiute, and among the few genera found in two of the 
localities of the Gosiute fauna, the species of each locality are distinct 
from those of the other. 



952 The American Naturalist. [November, 

As a summary of general results obtained from the study of these 
remains, Mr. Scudder submits the following propositions : 

1. The general facies of the Tipulid fauna of our western territories 
is American and agrees best with the fauna of about the same latitude 
in America. 

2. All the species are extinct. 

3. No species are identical with any of the few described European 
tertiary Tipulidae. 

4. Of the Florissant genera, eight out of fifteen are extinct. 

5. All the existing genera, except Cladura (American) of the Amer- 
ican tertiaries are genera common to the north temperate zone of 
Europe and America, and are generally confined to those regions. 
Hence a similar climate is inferred; at least, there are no certain indi- 
cations of a warmer climate. 

Mr. Scudder is fortunate in having such beautifully preserved speci- 
mens with which to illustrate his paper. The delicate appendages, the 
markings and venation of the wings, and even the facets of the com- 
pound eyes are shown. The reproduction of the drawings of such 
delicate fossils reflects great credit upon the lithographer. (Proc. 
Amer. Philos. Soc, Vol. XXXII.) 

Diatoms. — A deep-sea dredging in the Atlantic Ocean, off Dela- 
ware Bay, yielded 145 species of diatoms comprising not only marine 
forms, but a large number that are known to be fresh-water, and some 
found hitherto only in a fossil state. They were submitted to Mr. 
Albert Mann for examination, who reports an entire absence of new 
species. This fact, taken in connection with the depth of the water 
(318 fathoms), and the number and variety of species, leads the author 
to conclude that the deposit is composed of fine detritus sifted down 
upon the sea bottom, and conveyed there by currents from a consider- 
able distance. A list of the genera and species is given, with references 
to the drawings and descriptions in published works by which they were 
identified. (Proceeds. U. S. Natl. Mus., 1893.) 

Scott on Agriochoerus. — Some fragmentary skeletons of Agrio- 
chcerus, associated with the teeth from the White river bad lands of 
South Dakota, have confirmed a conjecture made by W. B. Scott that 
Artionyx 0. & W. is a synonym of Agriochoerus Leidy. This new 
material permits Dr. Scott to determine the relation that Agriochoerus 
bears to the Oreodontidse, by comparing the points of resemblance and 
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difference. These are given in detail and then summarized up in the 
following paragraph : 

" In brief, the dentition and skeleton of Agriochoerus shows a large 
number of close correspondences with the oreodonts, and especially in 
those particulars in which that group differs from other artiodactyl 
families. On the other hand, there are significant deviations from the 
oreodonts, which are to be found more particularly in the structures 
correlated with the curious change in foot structure. It seems on the 
whole highly probable that the two families are not distantly related, 
especially if the somewhat intermediate character of Protoreodon be 
considered." 

The conclusion arrived at by Dr. Scott as to the systematic position 
of Agriochoerus is that it is the last term in a succession of species 
which form a curiously specialized offshoot of the Oreodontidae, its 
divergences from that family being principally the results of a change 
in the functions and uses of the feet. (Proc. Amer. Philos. Soc, Vol. 
XXXIII, 1894.) 

The Atmosphere as a Factor in Dynamical Geology. — 

The line of inquiry pursued by Mr. J. A. Udden, concerning the work 
performed by the winds of the atmosphere is important since this sub- 
ject has not received any searching attention from the geologists of 
this country. The author states a series of laws which appear to gov- 
ern aerial erosion, transportation and sedimentation in general, and 
gives the data from which these laws are formulated. The similarities 
and differences of wind and water erosion and transportation are 
pointed out, and estimates, based on experiments, of the relative values 
of the work accomplished by each. From these considerations impor- 
tant deductions are drawn. (1) Since the velocities in the atmosphere 
are greater than those in water, the distances over which materials 
may be transported in it are correspondingly greater. (2) The depth 
of the aerial ocean renders it but little dependent in its movements 
on the elevations of the land. (3) While the conditions requisite for 
aerial erosion are limited to rather small areas on the land of the 
globe, deposition is much more general and widespread. Hence accu- 
mulations of atmospheric sediments are insignificant, as a rule, only 
accumulating in exceptional cases. 

In conclusion, Mr. Udden suggests that from a dynamical point of 
view the wind theory would appear to furnish an adequate explanation 
of the ^occurrence of the loess in the Mississippi valley, at least as to 
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most of its phases, and gives the following facts as the basis of the 
suggestion : 

" The recent denudation of the western plains, of the bad lands, and 
of the Cordilleran plateau is extensive enough to furnish the materials 
many times over. The different rocks in these regions, and the change- 
ability of the atmospheric currents would combine to bring together 
and thoroughly mix a variety of materials, like those of which the 
loess is composed. The winds would naturally distribute over wide 
areas the heterogeneous but uniform mixture thus produced. When 
not taken close to exposures of other materials ninety-nine per cent, 
by weight, of the loess, is composed of particles below the size of .1mm., 
and it contains only a small proportion of the finest materials common 
in clays and residuary earths, just as must be the case in an atmos- 
pheric sediment. It is best developed along the westernmost north-and- 
south drainage valley, that of the Missouri-Mississippi river. Almost 
everywhere it is heaviest nearest the water-courses. (Journ. Geol.,Vol. 
II, 1894.) 

Geological News. Paleozoic. — According to Mr. Winslow, 
the Coal Measures of Missouri occupy the whole western and north- 
western portions of the State and embrace an area of 25,000 square 
miles. This region is a plateau of moderate elevation in which denu- 
dation has not progressed very far. The strata have a slight dip to 
the west. Their estimated maximum thickness is 1900 feet. The 
coals occur in basins of limited dimensions, and are chiefly bituminous 
in character. The beds range in thickness from one inch to about 
five feet. 

Mesozoio. — Forty-six additions have been made to the Cretaceous 
paleobotany of Long Island through the researches of Prof. Hollick. 
Of these nine are recognized as new species and are described and fig- 
ured in the Bull, of the Torrey Botanical Club for 1894. 

A new Plesiosaur, Cimoliosaurus caudalis, is described by Captain 
Hutton. The specimen, now in the Canterbury Museum, was found 
in the Cretaceous rocks near the Waipara river in New Zealand. It 
represents an animal about the size of Pleisosaurus australis, and is 
distinguished by the long and powerful tail. (Trans. New Zeal. Inst., 
1893.) 

Two new and interesting forms of Reptiles have been added to the 
group from the Elgin Sandstone described by Prof. E. T. Newton. One 
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is a small Parasuchian Crocodile, allied to Stagonolepis, and is named 
Herpetosuchus grantii; the other reptile Prof. Newton considers interme- 
diate between the Dinosaurians and Crocodilians, and refers it provi- 
sionally to the Theropodous Dinosauria under the name Omithosuchus 
woodiuardii. (Proceeds. Roy. Soc, Vol. 54, 1893.) 

Cbnozoic." — The reports upon evidence as to glacial action in Aus- 
tralia are as follows : In Queensland and New South Wales, while 
there is both stratigraphical and biological evidence of a Pluvial epoch, 
it cannot yet be demonstated whether this epoch belongs to Plistocene 
or Pliocene time. For Victoria the evidence is equally unsatisfactory. 
In Tasmania and South Australia glacial action is demonstrated be- 
yond a doubt by the researches of Mr. Johnson, Mr. Montgomery and 
Prof. Tate. In New Zealand, according to Captain Hutton, the evi- 
dence is confined to moraines, surface-till and " roches moutonnees." 
These indicate that during the ice-age there was an extension of the 
valley glaciers of the South Island, but there is no proof that they 
reached the sea. (Proc. Austral. Assoc. Adv. Sci., Adelaide 
Meeting. ) 

Mr. E. H. Williams' investigations of the extramorainic drift be- 
tween the Schuylkill and the Delaware, result in the conclusion that 
the great moraine was formed immediately after the withdrawal of the 
ice from the Lehigh, and that it and the extramorainic deposits of the 
region were part of the same ice invasion, which was of recent age and 
short duration. (Bull. Geol. Soc. Am., Vol. 5, 1894.) 

A tabulated list of the species of Coleoptera prepared by Dr. Scud- 
■der shows the effect of the Glacial Period on the present fauna of N. 
America. The list comprises the species east of the Rocky Mountains, 
with the exception of the " barren ground " of the high north, the 
immediate vicinity of the Rocky Mountains and the extreme south 
of Florida and Texas. West of the Sierra Nevadas the region is 
limited on the south by Los Angeles, and on the north includes Van- 
couver Island. In both of these areas, one of which may be termed 
the glaciated, the other the driftless, a comparison is instituted between 
the northern and southern regions of each to discover how many gen- 
era and species are common to both, and how many peculiar to each. 
In the eastern area the terminal moraine is the dividing line ; in the 
western, the northern part of California. Finally, the results of these 
•comparisons are balanced with each other. This, according to the 
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author, should be a guage of the effect of the Glacial Period upon the 
present faunal distribution of life. The tables indicate that on the 
whole the fauna of the East has nearly or quite recovered from its 
enforced removal from the northern States and Canada at the time of 
the Glacial Period, and that the Glacial influence is seen now only in 
minor features, such as boreal faunas lingering in favorable spots amid 
temperate surroundings, and the similar features induced by the latitu- 
dinal trend of our great mountain chains. (Am. Journ. Sci., Vol. 
XLVIII, 1894.) 

Among the fossils recently found in the cavern de L'Herm (Arieige), 
France, are two that M. Boule considers worthy of special attention. 
The first is the lower jaw of a Glutton (Gulo luscus), the other the 
left inferior mandible of a Felis of enormous size. A comparison of 
the former with fossil Gluttons from other caverns in France, and the 
Ferest-bed of England, shows a difference in size only. This, M. Boule 
thinks, does not warrant the new species name, Gulo spelceus, applied 
to it by Goldfuss. M. Boule is opposed also to making a distinct spe- 
cies of the Cave Lion, preferring to consider it a varying form of Felis 
leo, and agrees with the English paleontologists in designating it Felis 
leo var. spelcea. 



